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(54) REAR PROJECTOR 

PROBLEM TO BE SOLVED; To miniaturize and thin a 
rear projector though a high-performance inexpensive 
projection lens is used. 

SOLUTION: This rear projector 10 is equipped with a 
projection optical system 1, a reflection mirror 2 and a 
housing 4 housing the optical system 1 and the mirror 2. 
A rear soreen 3 is installed on the front of the housing 4. 
The optical system 1 is equipped wHh a projection lens 
600 incorporating a prism 610 folding an optical path LI 
leading to the screen 3 from an electrooptioal device by 
90° The optical system 1 is arranged so that an optical 
path L2 to the prism 61 from the electrooptical devioe 
may be inclined by an angle 6 to the base 41 of the 
housing 4. By such constitution, arrangement where the 
inclination of the mirror 2 is near to a vertical direction 
is realized, so that the projector 10 Is thinned. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The light source An electro-optic device which generates an image using illumination light 
from this light source Projection optical system equipped with a projection lens which carries out 
expansion projection of the image light from this electro-optic device A case which comes to contain 
said projection optical system A rear screen installed in a front face of said case It has two optical-path 
conversion means for turning up in the longitudinal section which is the rear projector equipped with the 
above and contains a normal [ in / for an optical path from said electro -optic device to said rear screen / 
a center of said rear screen ]. Between said two optical-path conversion means, one optical-path 
conversion means is arranged so that said optical path may be turned up 90 degrees inside said 
projection lens. Said projection optical system It is characterized by being arranged so that an optical 
path from said electro-optic device to one [ said ] optical-path conversion means may incline to a base of 
said case. 

[Claim 2] For said lamp, said light source is a rear projector characterized by being a rear projector 
according to claim 1, and being arranged so that said longitudinal section and an optical axis of this 
lamp may cross at right angles including a lamp. 

[Claim 3] Said lamp is a rear projector characterized by being a rear projector according to claim 1, and 
being arranged so that said light source may become parallel [ an optical axis of this lamp ] to said 
longitudinal section including a lamp. 

[Claim 4] A rear projector characterized by being a rear projector given in either of claims 1-3, and one 
[ which is arranged inside said projection lens / said ] optical-path conversion means being a rectangular 
prism. 

[Claim 5] A rear projector characterized by having an adjustment means to be a rear projector given in 
either of claims 1-4, and to move said projection optical system in the direction which is parallel and/or 
intersects perpendicularly with a field including an optical path from said electro-optic device to one 
[ said ] optical-path conversion means, and an optical axis of said lamp. 

[Claim 6] A rear projector characterized by having further a cooling means which is a rear projector 
given in either of claims 1-5, and lets a cooling wind pass from a lower part to said projection optical 
system. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the rear projector (back 

projection mold display) which projects an image on a rear screen. 

[0002] 

[Description of the Prior Art] Many rear projectors which carry out expansion projection and display an 
image on a rear screen as an indicating equipment which has a large-sized screen are used. The rear 
projector of the type which illuminates the image formed in the light valve as a rear projector which 
projects an image, using an electro-optic device like a liquid crystal panel as a light valve according to 
the light source of a discharge lamp etc., and carries out expansion projection with a projection lens is 
known. Since a projection distance suitable in order to obtain sufficient dilation ratio is needed while a 
bright high definition image can be easily obtained according to small optical system, since such a rear 
projector is a method which illuminates a small electro-optic device by the bright light source, and 
obtains a large-sized screen, small and thin shape-ization of equipment have been one technical problem. 

[0003] The technology of reducing the height and depth of equipment is proposed by turning up a 
projection lens as shown in JP,2000- 187274, A in order to solve the above-mentioned technical problem 
for example, acutely. 
[0004] 

[Problem(s) to be Solved by the Invention] Since the above-mentioned technology is the feature of max 
[ point / which has been arranged along the base of a rear projector / which turns up long optical system 
acutely within a projection lens linearly ], the pre-group (lens group of a clinch to a front), the back 
groups (lens group of a clinch to back), and those opticals axis of the turned-up projection lens also 
become the relation of an acute angle. If it is going to enlarge a screen on the other hand, keeping short 
projection distance (it being called working distance) in order to maintain the thin shape of a rear 
projector, the lens which forms the aforementioned projection lens pre-group will become large-sized, 
and will become easy to interfere in the pre-group and back group of a projection lens. Therefore, in 
order to prevent this interference, the distance of the pre-group of a projection lens and a back group is 
detached, or the cure of cutting the lens of the portion in which it interferes is needed, and it has become 
the degradation of a projection lens, and the cause of cost increase. 

[0005] Moreover, although it is necessary to move projection optical system so that it may become 
parallel or perpendicular to an optical axis just before reaching a screen to adjust the relative position of 
the projection optical system and the rear screen containing a projection lens In the case of the 
projection optical system by which the optical axis was turned up by the acute angle inside the 
projection lens like this technology, a complicated device which moves a projection optical-system main 
part to the angle according to that acute angle aslant is needed, and this is also the demerit of this optical 
system. 

[0006] Furthermore, since there are few crevices between projection optical system and a base, in order 
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to fully cool projection optical system, consideration which raises projection optical system only for the 
reason is also needed [ projection optical system is arranged along the base of equipment, and ] for it. 
[0007] The place which it is made in order that this invention may solve the above-mentioned technical 
problem in the conventional technology, and is made into the purpose is to offer the possible technology 
of thin-shape[ small and ]-izing a rear projector, simplifying the device for justifying projection optical 
system using a highly efficient and cheap projection lens. 
[0008] 

[Means for Solving the Problem] In order to solve a part of above-mentioned technical problem [ at 
least ], equipment of this invention The light source and an electro-optic device which generates an 
image using illumination light from this light source, Projection optical system equipped with a 
projection lens which carries out expansion projection of the image light from this electro-optic device, 
They are a case which comes to contain said projection optical system, a rear screen installed in a front 
face of said case, and the rear projector which it had. It has two optical-path conversion means for 
turning up in the longitudinal section containing a normal [ in / for an optical path from said electro- 
optic device to said rear screen / a center of said rear screen ]. Between said two optical-path conversion 
means, one optical-path conversion means is arranged so that said optical path may be turned up 90 
degrees inside said projection lens. Said projection optical system It is characterized by being arranged 
so that an optical path from said electro-optic device to one [ said ] optical-path conversion means may 
incline to a base of said case. Since arrangement which brings close an inclination of a reflector which 
constitutes an optical-path conversion means of another side by bending an optical axis 90 degrees 
inside a projection lens, and making projection optical system incline to a case base in the direction of a 
vertical is attained according to such a configuration of this invention, a rear projector can be thin-shape- 
ized. 

[0009] Moreover, since it becomes unnecessary for a pre-group (lens group by the side of a screen), 
back groups (lens group by the side of an electro-optic device), and those opticals axis of a turned-up 
projection lens to serve as relation of a right angle, to be able to contract distance of a pre-group and a 
back group to the minimum, and to cut a lens unnecessarily, its flexibility of layout of a projection lens 
and manufacture improves, and they are effective in raising engine performance of a projection lens and 
reducing cost. 

[0010] Furthermore, since a pre-group, back groups, and those opticals axis of a turned-up projection 
lens have a relation of a right angle, by moving projection optical system at a level with those opticals 
axis, and perpendicularly, a relative position of projection optical system and a rear screen can be 
adjusted, and an adjustment device is simplified. 

[001 1] Furthermore, since projection optical system inclines and is arranged to a base of a case, it is easy 
to incorporate air inside projection optical system from space formed under the projection optical 
system, and effective cooling can be performed, without preparing space for cooling specially. 
[0012] In addition, in a publication of this specification containing a claim, a "optical path" shall mean a 
route which a center of the flux of light passes, and the "longitudinal section" shall mean a cross section 
which intersects perpendicularly with a base of a case. 

[0013] In the above-mentioned rear projector, said light source of being arranged so that said 
longitudinal section and an optical axis of this lamp may cross at right angles including a lamp is [ said 
lamp ] desirable. 

[0014] if it carries out like this and I will lean projection optical system how much - an optical axis of a 
lamp — always — being level (parallel to a base of a case) — since it is maintained, it is hard to produce a 
bias of heat in an arc tube which forms a lamp, and a life of a lamp can be prolonged. 
[0015] Moreover, since it becomes possible to arrange a lamp to a back (field which counters rear screen 
side) side of a rear projector, it becomes possible to exchange lamps from the back, and is convenient to 
a rear projector which does not have so much exchange frequency of a lamp. Moreover, a space by the 
side of a screen side of a rear projector is effectively utilizable as space for arranging a loudspeaker and 
other visual equipments. 

[0016] In addition, in a publication of this specification containing a claim, "an optical axis of a lamp" 
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shall mean a medial axis of the flux of light injected from a lamp. 

[0017] Moreover, in the above-mentioned rear projector, said light source can also be arranged so that 
an optical axis of this lamp may become parallel [ said lamp ] to said longitudinal section including a 
lamp. 

[001 8] As long as it was made for perpendicular lighting and there is nothing, as for especially a lamp, it 
is desirable to change into a level lighting condition (condition that an optical axis is kept parallel to a 
base of a case), as mentioned above, but if it is some inclinations, effect on the life is small. By 
arranging so that an optical axis of a lamp may become parallel to said longitudinal section on the other 
hand in this way, a lamp will be arranged at a screen side side of a rear projector, and can leave a space 
to a side side of a rear projector. Therefore, while lamp replacement from a screen side side (a front-face 
side) of a rear projector becomes possible and a maintenance becomes easy, it also becomes possible to 
make it a new design which cuts a side side. 

[0019] As for one [ which is arranged inside said projection lens / said ] optical-path conversion means, 
in the above-mentioned rear projector, it is desirable that it is a rectangular prism. 
[0020] If it carries out like this, while plane precision of a reflector of an optical-path conversion means 
will be raised, by fill uping space with ** material, the optical path length between a pre-group of a 
projection lens and a back group can be lengthened, and arrangement with a pre-group and a back group 
can be made easy. Moreover, a clinch angle is 90 degrees, and since it is possible to use a common 
rectangular prism, engine performance of a projection lens can be improved that location precision with 
other lens groups is easy to be secured. 

[0021] In the above-mentioned rear projector, it is desirable to have an adjustment means to move said 
projection optical system in the direction which is parallel and/or intersects perpendicularly with a field 
including an optical path from said electro-optic device to one [ said ] optical-path conversion means 
and an optical axis of said lamp. 

[0022] If it carries out like this, a gap of a relative position of a projection optical system and a screen 
which are generated by location gap of a mirror which constitutes an optical-path conversion means of a 
case of a rear projector or another side can be amended. Since a clinch angle of an optical-path 
conversion means in a projection lens is especially 90 degrees in this invention, effective positioning can 
be carried out by addition of an easy adjustment device. 

[0023] In the above-mentioned rear projector, it is desirable to have further a cooling means which lets a 
cooling wind pass from a lower part to said projection optical system. 

[0024] If it carries out like this, it is possible to perform efficient cooling, without preparing the new 
space especially for it, using effectively space of a projection optical-system lower part formed by 
making projection optical system incline to a base of a rear projector. 
[0025] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained in full 
detail based on a drawing. 

[0026] (1st operation gestalt) Drawing 1 is the side elevation showing the outline configuration of the 
rear projector 10 (back projection mold display) as 1st operation gestalt of this invention. 
[0027] Below, the direction of an optical axis of the outgoing radiation light from a rear projector is 
made into x directions, +x direction is seen and the direction of y and the direction of 12:00 are made 
into the direction of z for the direction of 9:00. Moreover, in drawing 1 , the projection optical system 1 
and the mirror 2 which is the 1st optical-path conversion means are contained in a case 4, and the rear 
screen 3 is installed in the front face of a case 4. Moreover, the projection optical system 1 is held on a 
base means 5 to make an angle theta to the case base 41 parallel to xy side, and the prism 610 which is 
the 2nd optical-path conversion means is built in the projection lens 600 which is a part of projection 
optical system 1 . 

[0028] Drawing 2 is the plan showing the important section of the projection optical system 1. The 
projection optical system 1 is equipped with three light valves 400R, 400G, and 400B which are the 
illumination-light study system 100, the colored light separation optical system 200, the relay optical 
system 300, and an electro-optic device, crossing dichroic prisms 500, and projection lenses 600. 
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[0029] The illumination-light study system 100 is equipped with the lamp 110 which constitutes the 
light source, and the integrator optical system 120 and the polarization conversion optical system 130, it 
is arranged on an abbreviation straight line and the optical axis 140 of a lamp 110 lies at right angles to 
the longitudinal section 7 (field parallel to xz side of drawing 3 ) containing the normal 6 in the center of 
the rear screen 3. The light injected from the lamp 1 10 illuminates to homogeneity the light valves 
400R, 400G, and 400B which are the candidates for lighting through the integrator optical system 120. 
The polarization conversion optical system 130 has the function to arrange an unpolarized light light 
with the polarization light which has the available polarization direction with light valves 400R, 400G, 
and400B. 

[0030] The colored light separation optical system 200 is equipped with two dichroic mirrors 210 and 
220 and reflective mirrors 230, and has the function to divide into three colored light of a wavelength 
region different, respectively the illumination light injected from the illumination- light study system 
100. 

[0031] The 1st dichroic mirror 210 penetrates the colored light by the side of short wavelength (light of 
abbreviation green (G), and blue (B) light) rather than the reflected colored light while reflecting a red 
(R) light. It is reflected by the reflective mirror 230 and incidence of the R light reflected by the 1st 
dichroic mirror 210 is carried out to light valve 400R for R through the field lens 240. 
[0032] Among G light which penetrated the 1st dichroic mirror 210, and B light, it is reflected by the 
2nd dichroic mirror 220 and incidence of the G light is carried out to light valve 400G for G through the 
field lens 250. On the other hand, B light penetrates the 2nd dichroic mirror 220, and it carries out 
incidence to light valve 400B for B through the relay optical system 300 310, i.e., an incidence side lens, 
the 1st relay reflective mirror 320, a relay lens 330, the 2nd relay reflective mirror 340, and the injection 
side lens 350. Here, since the length of the optical path of B light is longer than the length of the optical 
path of other colored light, the relay optical system 300 is used for B light for preventing decline in the 
use effectiveness of the light by diffusion of light etc. 

[0033] According to the chrominance signal (image information) which corresponds the colored lighf 
which carried out incidence to each, it becomes irregular, and the light valves 400R, 400G, and 400B for 
each colors inject modulation light as the transmitted light. As a light valve of such a transparency mold, 
what has arranged the liquid crystal panel of a transparency mold between the polarizing plates of a pair 
is used. 

[0034] It is reflected in respect of [ 510 ] the 1st die clo IKKU of the crossing dichroic prism 500, and R 
light injected from light valve 400R for R is injected from the injection side 530. Moreover, it is 
reflected in respect of [ 520 ] the 2nd die clo IKKU, and B light injected from light valve 400B for B is 
injected from the injection side 530. Furthermore, G light injected from light valve 400G for G 
penetrates the 1st die clo IKKU side 510 and the 2nd die clo IKKU side 520, and is injected from the 
injection side 530. Thereby, the modulation light of three colors modulated in the light valves 400R, 
400G, and 400B for each colors is compounded with the crossing dichroic prism 500. The color picture 
which the compounded modulation light expresses is projected with the projection lens 600. 
[0035] Since the configuration and function of each part of a projector as shown in drawing 2 are 
explained in full detail by JP,10-177151,A and JP,10-186548,A which were indicated by the applicant 
for this patent, for example, detailed explanation is omitted in this specification. 
[0036] Drawing 4 is a mimetic diagram for explaining the configuration of the prism 610 in the 
projection lens 600. Therefore, it is simplified and the configuration and configuration of each lens of 
those other than prism 610 are different from an actual configuration and an actual configuration. In 
addition, since the number of sheets of the lens which constitutes the portion simplified in this way, a 
configuration, a configuration, etc. are the portions which can choose a configuration and a 
configuration as arbitration according to the property that this contractor is required of the projection 
lens 600, they omit explanation here. Prism 610 is a rectangular prism which consists of glass or optical 
plastics, an antireflection film is formed in plane of incidence 620 and the outgoing radiation side 630, 
and a slant face 640 is a total reflection side or a reflector (in this case, it is necessary to form a 
reflective film in a slant face), the image light which carried out incidence to the projection lens 600 
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from the crossing dichroic prism 500 is converged by the lens group 650 (it is also called a back group) 
by the side of the crossing dichroic prism 500 of the projection lens 600 — having — the slant face 640 of 
prism 610 — total reflection — or it is reflected, the travelling direction is turned up 90 degrees, and it is 
projected towards the rear screen 3 by the lens group 660 (it is also called a pre-group) by the side of the 
rear screen 3. 

[0037] Thus, the following effects are born by using a rectangular prism as an optical-path conversion 
means. That is, it tends to maintain angle of reflection while it has the plane precision of a reflector 
raised, since configuration change is hard to carry out each prism plane. Moreover, the optical path 
length between the pre-group of a projection lens and a back group can be lengthened by the medium of 
prism, and arrangement with a pre-group and a back group can be made easy. Furthermore, since a 
clinch angle is 90 degrees, the engine performance of a projection lens can be improved that location 
precision with other lens groups is easy to be secured. 

[0038] In addition, it replaces with prism 610 and ** using a reflective mirror is also good. 
[0039] The image light by which outgoing radiation was carried out as mentioned above from the 
projection lens 600 is turned to the rear screen 3 side in the travelling direction, and image formation is 
carried out by the mirror 2 on the rear screen 3. 

[0040] In the rear projector 10 of this operation gestalt, it is turned up by two reflection according [ the 
optical path LI of the projection light from G and 400B to the rear screen 3 ] to prism 610 and a mirror 2 
in light valve 400R equivalent to an electro-optic device, and the 400 longitudinal section 7 (field 
parallel to xz side of drawing 3 ) containing the normal 6 in the center of the rear screen 3. Moreover, 
the optical path LI of projection light is turned up 90 degrees inside the projection lens 600 with prism 
610. Furthermore, the projection optical system 1 is arranged so that only an angle theta may incline to 
the case base 41 where the optical path L2 from light valves 400R, 400G, and 400B to prism 610 is 
parallel to xy side. By such configuration, the following effects newly arise. 

[0041] That is, since the tilt angle phi from the vertical plane of a mirror 2 is set to phi= (90 degree- 
theta) / 2, and the arrangement which brings a mirror 2 in the direction of a vertical (yz plane) close is 
attained so that an angle theta is enlarged when bending an optical path 90 degrees inside the projection 
lens 600 and performing projection optical system 1 above theta inclination to the case base 41, the rear 
projector 10 can be thin-shape-ized. 

[0042] Moreover, the pre-group 660, the back groups 650, and those opticals axis of the turned-up 
projection lens 600 have the relation of a right angle, and since it becomes unnecessary to be able to 
contract the distance of a pre-group 660 and the back group 650 to the minimum, and to cut a lens 
unnecessarily, its flexibility of layout of the projection lens 600 and manufacture improves, and they are 
effective in raising the engine performance of the projection lens 600 and reducing cost. 
[0043] Drawing 3 is the plan showing the case where the projection optical system 1 of the 
configuration of above-mentioned drawing 2 is contained in the case of the rear projector 10. In the rear 
projector 10 of this operation gestalt, it is arranged so that the longitudinal section 7 parallel to xz plane 
and the optical axis 140 of a lamp 110 may cross at right angles including the normal 6 in the center of a 
rear screen. Therefore, even if it does the angle theta inclination of the projection optical system 1 as 
mentioned above, a lamp 110 can hold the condition of level lighting. 

[0044] therefore - if I will lean the projection optical system 1 how much - the optical axis 140 of a 
lamp 110- always - being level (parallel to the case base 41) - since it is maintained, it is hard to 
produce the bias of heat in the arc tube which forms a lamp 1 10, and the life of a lamp 1 10 can be 
prolonged. Moreover, since it becomes possible to arrange a lamp 1 10 to the back (field which counters 
3rd page of rear screen) side of the rear projector 10, it becomes possible to exchange a lamp 110 from 
the back, and is convenient to the rear projector which does not have so much exchange frequency of a 
lamp. Moreover, the space by the side of the 3rd page of the screen of the rear projector 10 is effectively 
utilizable as space for arranging a loudspeaker and other visual equipments. 

[0045] Drawing 5 is the example of the base means 5 for arranging the projection optical system 1, and 
drawing where drawing 5 (a) carried out the side elevation, and drawing 5 (b) carried out the substrate 
B53 A **, and drawing 5 (c) are drawings carried out A ** about a substrate A52. The profile 
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configuration of the base means 5 is carried out from the base member 51, a substrate A52, and a 
substrate B53, and the projection optical system 1 is fixed on a substrate B53. The cooling fan 800 for 
cooling a light valve and the polarizing plate (un-illustrating) arranged around it in the crossing dichroic 
prism 500 of the projection optical system 1 and the lower part of three light valves 400R, 400G, and 
400B is arranged, and the opening 54 for incorporating air to a cooling fan 800 is formed in the location 
corresponding to the location of the cooling fan 800 in the base member 51, a substrate A52, and a 
substrate B53. 

[0046] The substrate A52 and the substrate B53 are connected through three height adjustment members 
55, and if either of three height adjustment members 55 is rotated, a substrate B53 can be made to 
approach or estrange relatively to a substrate A52. Moreover, the substrate A52 and the base member 51 
have fitted in by three gage pins 56 and guide rails 57. rotating the eccentric pin 59 which was held free 
[ the rotation to the base member 51 ], and fitted in with the ellipse hole 58 of a substrate A52 - the base 
member 51 - receiving - a substrate A52 and a substrate B53 1, i.e., projection optical system, - the 
direction of an arrow head E (light valves 400R and 400G -) Migration adjustment can be carried out in 
the direction parallel to a field including the optical path L2 from 400B to prism 610, and the optical 
axis 140 of a lamp 1 10. It is also possible by changing a direction and establishing the same device to 
carry out migration adjustment in the direction which intersects perpendicularly with an arrow head E. 
In addition, a migration adjustment device is good also as a configuration which can be adjusted to the 
both sides of the direction of arrow head E, and the direction which intersects perpendicularly with an 
arrow head E. 

[0047] The pre-group 660, the back groups 650, and those opticals axis of the projection lens 600 turned 
up by prism 610 have the relation of a right angle, therefore, by moving the projection optical system 1 
according to the above-mentioned adjustment device at a level with the plane of the substrate B53 which 
is the fixed side, and perpendicularly, the relative position of the projection optical system 1 and the rear 
screen 3 can be adjusted, it is [ come out, ], and an adjustment device is simplified. 
[0048] Furthermore, space is secured to the rear screen 3 side of the projection optical system 1 by the 
projection optical system ! s 1 inclining and arranging it to the case base 41. Therefore, it becomes 
possible by using the space to incorporate efficiently the wind 810 ventilated by the cooling fan 800 
formed in the lower part of the projection optical system 1 as shown in drawing 6 to the projection 
optical-system 1 interior through the opening 54 of the base means 5. That is, a light valve and the 
polarizing plate of the circumference of it can be cooled effectively, without preparing the space for 
cooling specially. 

[0049] (2nd operation gestalt) Drawing 7 is the plan showing the important section of projection optical- 
system T which shows the 2nd operation gestalt of this invention, and drawing 8 is the plan of the rear 
projector 20 which contained the projection optical-system l f to case 4 f . 

[0050] In drawing 7 , differing from the 1st operation gestalt shown in drawing 2 is a point arranged so 
that the optical axis 140 of the lamp 110 which constitutes illumination-light study system 100' may 
become parallel to the longitudinal section 7 (field parallel to xz plane of drawing 8 ) containing the 
normal 6 in the center of the rear screen 3. 

[0051] That is, illumination-light study system 100' has the reflective mirror 150 further, and after 
carrying out incidence of the illumination light which carried out outgoing radiation from the lamp 110 
like **** to the reflective mirror 150 and changing an optical path into it 90 degrees by the reflective 
mirror 150, having been equalized by the integrator optical system 120 and the polarization conversion 
optical system 130, and being able to arrange polarization, incidence of it is carried out to the 1st 
dichroic mirror 210 which separates R flux of light, G, and B flux of light. It is the same as that of the 
1st operation gestalt except it. In addition, in explanation of this operation gestalt, about the same 
component as the 1st operation gestalt, the sign same with having used by drawing 1 -6 is attached, and 
the detailed explanation is omitted. 

[0052] this projection optical-system r is made to be the same as that of the projection optical system 1 
of the 1st operation gestalt an angle theta inclination to a case base - making - case 4 1 - if it arranges 
inside, it will become the arrangement to which the optical axis of a lamp 110 also angle theta inclined 
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to the case base. Especially the lamp 1 10 has desirable level lighting shown in the 1st operation gestalt, 
as long as it was made for perpendicular lighting and there is nothing, but if it is some inclinations, the' 
effect on the life is small. By arranging so that the optical axis 140 of a lamp 110 may become parallel to 
said longitudinal section 7 on the other hand in this way, as shown in drawing 8 , a lamp 1 10 will be 
arranged at the 3rd page side of the screen of the rear projector 20, and can leave a space to the side side 
of the rear projector 20. Therefore, while it becomes exchangeable [ the lamp 110 from the 3rd page side 
(front-face side) of the screen of the rear projector 20 ] and a maintenance becomes easy, it also 
becomes possible to make it a new design which cuts a side side. 

[0053] In the rear projector of this operation gestalt, although the effect by the ability of a lamp to hold 
the condition of level lighting is not acquired, it is as possible as the 1st operation gestalt explained in 
the other portion to acquire the same effect. 

[0054] In addition, not only the above but arrangement of illumination-light study system 100' 
containing a lamp 1 10 can be arranged so that illumination-light study system 100' may become parallel 
to a case base, when angle theta rotation of the optical system from the lamp 1 10 to the reflective mirror 
150 is done at the circumference of an optical axis and projection optical-system 1' is contained to a case 
4. 

[0055] (3rd operation gestalt) Drawing 9 is the plan showing the important section of projection optical- 
system 1" which shows the 3rd operation gestalt of this invention. Although the 1st and 2nd operation 
gestalten mentioned above explain the case where the projection optical system which applied the liquid 
crystal panel of a transparency mold as a light valve is used to the example, with this operation gestalt, 
the point which is projection optical-system 1 " which applied the liquid crystal panel of a reflective 
mold is different. In addition, in explanation of this operation gestalt, about the same component as the 
1st and 2nd operation gestalt, the sign same with having used by drawing 1 -8 is attached, and the 
detailed explanation is omitted. 

[0056] projection - optical system - one - the illumination light - study - a system - 100 - 

colored light ~ separation -- optical system - 200 - 1 - a relay ~ optical system - 300 ~ ' ~ a 
polarization beam splitter - 700 - R -- 700 - G - 700 - B - a light valve - 400 — R — ' - 400 ~ G -- ' 
- 400 - B - * - crossing - a dichroic prism - 500 - ' - projection - a lens - 600 - ' - having - 

[0057] Incidence of the light injected from the illumination-light study system 100 is carried out to 
colored light separation optical-system 200', and it is divided into three colored light. 1st dichroic mirror 
210' reflects the colored light by the side of long wavelength (G light and R light) rather than B light 
while penetrating B light. 

[0058] Among G light reflected by 1st dichroic mirror 210' and R light, R light penetrates 2nd dichroic 
mirror 220', and it carries out incidence to polarization beam splitter 700R for R through field lens 240'. 
It is reflected by 2nd dichroic mirror 220', and incidence of the G light is carried out to polarization 
beam splitter 700G for G through field lens 250'. 

[0059] B light which penetrated 1st dichroic mirror 210* passes along relay optical-system 300', i.e., 
incidence side lens 310', relay reflective mirror 320', and relay lens 330*, and they carry out incidence to 
polarization beam splitter 700B for B through injection side lens 350' further. 

[0060] Each colored light which carried out incidence to the polarization beam splitters 700R, 700G, 
and 700B for each colors is divided into two kinds of polarization light (s-polarized light light and p- 
polarized light light) in respect of [ 71 OR, 710G, and 71 0B ] polarization separation of the 
corresponding polarization beam splitters 700R, 700G, and 700B. each - a color - ** - a light valve - 
400 - R - ' - 400 — G — 1 - 400 - B - ' - corresponding - a polarization beam splitter - 700 » R - 
700 - G - 700 - B - from - injecting - having - either -- polarization - light - an optical axis -- a 
top - arranging - having - **** . drawing - an example - **** - each - a polarization beam splitter - 

- 700 - R - 700 - G - 700 « B ~ polarization - separation - a field - 710 - R - 710 - G - 710 - B 

- s-polarized light - light -- reflecting - p-polarized light - light - penetrating - a configuration -- ** - 

- carrying out - each - a color - ** - a light valve - 400 - R - ' - 400 - G - ' - 400 - B ~ ' - s- 
polarized light - light -- an optical axis - a top - arranging - having --****. therefore ~ s-polarized 
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light -- light - each - colored light -- corresponding - a light valve - 400 — R — 1 -- 400 - G ~ ' - 400 
-- B - ' -- as the illumination light -- incidence carrying out . 

[0061] each - a color - ** - a light valve - 400 — R — ' - 400 — G — ' - 400 - B - ' - reflection a 
mold - a liquid crystal panel - it is - the illumination light - ****** -- incidence - having carried out 
— each — colored light — respectively — corresponding — a chrominance signal (image information) — 
responding — becoming irregular — as the reflected light — injecting . 

[0062] each - a color - ** - a light valve ~ 400 — R — 1 400 — G — ' - 400 — B — ' - from - 
injecting — having — light — corresponding — each — a color — a polarization beam splitter — 700 — R — 
700 — G - 700 - B - re-incidence - carrying out . Each colored light which carried out re-incidence is 
a mixed light containing the modulated light (p-polarized light light) and the light (s-polarized light 
light) which is not modulated. Therefore, the polarization separation sides 71 OR, 710G, and 71 0B of 
polarization beam splitters 700R, 700G, and 700B where only modulation light corresponds among the 
injection light of each color are penetrated, and incidence is carried out to crossing dichroic prism 500'. 
[0063] Each colored light which carried out incidence is compounded by crossing dichroic prism 500', 
and is injected toward projection lens 600\ The color picture which the light compounded by crossing 
dichroic prism 500' expresses by this is projected by projection lens 600'. 

[0064] Projection optical-system 1" is the same method as the projection optical system 1 of the 1st 
operation gestalt, and is contained in a case. Therefore, the same effect as the 1st operation gestalt can 
be acquired also according to this operation gestalt. 

[0065] In addition, you may make it use not the liquid crystal panel of a reflective mold but a digital 
micro mirror device (trademark of TI, Inc.) as a light valve of a reflective mold. However, in the electro- 
optic device which does not use polarization, polarization beam splitters 700R, 700G, and 700B and the 
polarization conversion optical system 130 are unnecessary like a digital micro mirror device. 
[0066] Moreover, it is not limited to a configuration like this operation gestalt, for example, the optical 
system using the light valve of a reflective mold can also constitute color separation optical system and 
color composition optical system from a common optical element. 

[0067] (Other operation gestalten) In addition, this invention can be carried out in various modes in the 
range which is not restricted to the above-mentioned operation gestalt and does not deviate from that 
summary, for example, the following deformation is also possible for it. 

(1) With the above-mentioned operation gestalt, although the integrator optical system 120 and the 
polarization conversion optical system 130 were used, this invention is applicable also to the rear 
projector which does not use such optical system. 

(2) Although the above-mentioned operation gestalt explained the rear projector which used three light 
valves, the number of light valves may not be limited to three, but may be one, two, or four or more. It 
changes into a different configuration from the above-mentioned operation gestalt according to the 
number and class of light valve, or the portions of the colored light separation optical system 200 or the 
crossing dichroic prism 500 can also be omitted. 

[0068] 

[Effect of the Invention] As explained above, the rear projector of this invention bends an optical path 
90 degrees inside a projection lens, since it is the configuration of making projection optical system 
inclining to a case base, the arrangement of it which brings the tilt angle of the mirror in front of a rear 
screen in the direction of a vertical close is attained, and it can thin-shape-ize a rear projector. Moreover, 
the pre-group, the back groups, and those opticals axis of the turned-up projection lens have the relation 
of a right angle, and since it becomes unnecessary to be able to contract the distance of a pre-group and 
a back group to the minimum, and to cut a lens unnecessarily, its flexibility of layout of a projection lens 
and manufacture improves, and they are effective in raising the engine performance of a projection lens 
and reducing cost. Moreover, by moving projection optical system in parallel with a field including the 
optical path of projection light, and the optical axis of a lamp, and/or perpendicularly, the relative 
position of projection optical system and a rear screen can be adjusted, and an adjustment device is 
simplified. Furthermore, since projection optical system inclines and is arranged to the base of a case, 
effective cooling can be performed, without being easy to incorporate air and establishing the space for 
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[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation . 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 2] 
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[Drawing 4] 
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Prawing 71 
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[Translation done.] 
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